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[57] ABSTRACT 

A method of and an arrangement for controlling a traf- 
fic control system comprising at least two measuring 
points located at a mutual distance along a traffic lane. 
It is determined whether the speed of a vehicle detected 
at one of the measuring points is less than a predeter- 
mined part of a running weighted average speed of 
vehicles detected in at least both measuring points. This 
has, inter alia, the disadvantage that a number of alarm 
signals are unnecessarily generated, which does not 
promote safety on the road. To obviate this it is deter- 
mined at a measuring point, located downstream in the 
traffic direction, of the two above-mentioned measuring 
points, whether or not the speed of a vehicle detected 
there is less than a predetermined part of a running 
weighted average speed, which is exclusively deter- 
mined from the vehicle speed detected at the upstream 
measuring point of these two measuring points. 

11 Claims, 3 Drawing Sheets 
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nals, for example, speed-limiting signals, are only pro- 

METHOD OF CONTROLLING A TRAFFIC duced by signal display arrangements to warm these 

CONTROL SYSTEM AND A TRAFFIC CONTROL overtaking vehicles if there is a real risk of a collision. In 

SYSTEM FOR USE OF THE METHOD addition, the running weighted average speed Vg(m- 1) 

5 is only calculated from vehicle speeds Vc(m— 1) de- 
BACKGROUND OF THE INVENTION tected at each measuring point, in this case the measur- 
This invention relates to a method of controlling a P oint ( m ~ 0 located upstream. This enables a de- 
traffic control system comprising, arranged along a centralized control which has the advantage that a 
traffic lane, at least two mutually spaced measuring faster signal processing can be realized in a simple way, 
points and a signalling arrangement located between the 10 more specifically for a traffic system having a very 
measuring points, the method comprising the steps of large number of measuring points. This enables a more 
detecting the speeds V c of vehicles passing the measur- adequate reaction to the occurrence of dangerous traffic 
ing points, determining a running weighted average situations, and traffic safety is increased correspond- 
speed V g from detected vehicle speeds Vc determining ingly. 

whether a detected vehicle speed is less than a predeter- I 5 In accordance with a preferred embodiment the 

mined part of the running weighted average speed Vg method comprises the step of determining the running 

and applying an alarm signal to the signalling arrange- weighted average speed V^m— 1) in accordance with 

ment when the detected vehicle speed is less than the the expression 
predetermined part of the ninning weighted average 

speed V g . 20 r s <m-i)=^m-i)+a[^ c <m-i)- r^m-i)] 

Such a method is described in the article 'Tunnel and 

motorway supervision system REYERS-Brussels", by where V^m-1) is the new ninning weighted average 

D. W. Singleton and H. H. A, Heesterbeek, published in speed to be determined at the upstream measuring point 

Philips Telecommunication Review, Vol. 32, Decern- (m-0, V'^m-l) is the last determined running 

ber 1979, pages 246-257. 25 weighted average speed of the upstream measuring 

The method described in said article is performed point (m-1), Vc(m— 1) is the speed of a vehicle de- 

with the aid of a central processor. In this processor the tected at the upstream measuring point (m — 1) and a is 

vehicle speed V c detected at a measuring point is com- a weighting factor to be selected. This has the advan- 

pared with a predetermined percentage of a running tage that because of the choice of the quantity a the 

weighted average speed, composed of vehicle speeds 30 influence of a detected vehicle speed V^m— 1) deviat- 

originating from a plurality of consecutive measuring ing from the running weighted average speed Vg(m— 1) 

points arranged along a traffic lane. can be easily adjusted to the ninning weighted average 

It has, however, been found that such a method is speed and can be adapted experimentally, 

inaccurate because, on the basis of the above-mentioned In accordance with a further preferred embodiment 

criterion, an alarm signal is generated too often. This 35 the method comprises the step of determining the pre- 

results in an excessive number of alarm signals to be determined part G(p) of the running weighted average 

applied to the signalling arrangement which is a source speed Vg(m— 1) in accordance with the expression 
of irritation for drivers and consequently reduces the 

traffic safety. In addition, the traffic speed is.. reduced Gip).V£m-\)=F{p).VAm--\)/(i+M/\W) 

unnecessarily, which has an adverse effect on the traffic 40 

flow. wherein F(p) is an adjustable multiplying factor to be 

^t^* a r,,r ^T^^T^r^r selected, M is the distance between two consecutive 

SUMMARY OF THE INVENTION mea suring points (m-1, m) in meters and V^m-l) is 

An object of the invention is to provide a more accu- the running weighted average speed determined from 

rate method of controlling a traffic control system 45 the vehicle speeds Vc(m— 1) detected at the measuring 

which is simpler and is suitable for a decentralized point (m~l), located upstream in the traffic direction in 

structure. the traffic lane, of the two consecutive measuring points 

According to the invention, the method is therefor (m— 1, m) arranged along the traffic lane, 

characterized in that the running weighted average This has the advantage that upon determining the 

speed Vg(m— 1) is determined from the vehicle speeds 50 occurrence of a dangerous traffic situation, it is possible 

Vc(m— 1) detected at the measuring point (m— I), lo- to have this situation depend on further ambient and 

cated upstream in the traffic direction of the traffic lane, traffic situations by the choice of the multiplying factor 

which is one of two consecutive measuring points F(p), and that the distance between the two consecutive 

(m — 1, m) along the traffic lane; and that, to determine measuring points is also considered, 

whether a detected vehicle speed is less than a predeter- 55 In accordance with a preferred embodiment, the 

mined part of a running weighted average speed V gf the method of controlling a traffic control system which 

speed of a vehicle Vc(m) detected at the downstream includes at least a third measuring point (m-h 1), located 

measuring point (m) of the two consecutive measuring downstream relative to said two measuring points 

points (m— 1, m) along the traffic lane is compared with (m— 1, m) along the traffic lane, comprises the steps of 

the predetermined part of the running weighted aver- 60 incrementing a counting position T(p) by one unit, as 

age speed Vg(m— I) determined from the vehicle speeds long as a maximum counting position has not yet been 

Ve(m— 1) detected at the measuring point (m— 1), lo- reached, if an alarm signal is produced because of the 

cated upstream in the traffic direction of the traffic lane, fact that a vehicle speed Vc(m+ 1) detected at the third 

of the two consecutive measuring points (m— 1, m) measuring point (m+l) is less than a predetermined 

situated along the traffic lane. 65 part G(p) of the running weighted average speed Vg(m) 

This has the advantage that an alarm signal is pro- determined from the vehicle speeds V^m) detected in 
duced on the basis of data obtained from vehicles which the downstream measuring point (m) of said two con- 
actually overtake a slower vehicle. Consequently, sig- secutive measuring points (m— 1, m) arranged along the 
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traffic lane, decrementing the counting position T(p) by lands, published in the periodical British Telecommuni- 
one unit as long as a nunimum counting position has not cations Engineering, Vol. 2, April 1983, pages 6-1 1 of 
yet been reached, if a predetermined period of time t the periodical "Data bus" September 1983, etc. To- 
has elapsed after the last alarm signal or the change in g ether with the ring conductor 5, the local control 
the counting position have been produced, and setting 5 arrang ement 2 forms a signal processing arrang ement, 
the predetermined part G(p) to predetermined values TEssignal processing arrangement can be connected to 
by adjusting the multiplying factor F(p) to an individual a -Central control arrangement 6 for operation in con- 
value added to each counting position T(p). jiinqti pn with fi irther signal pmppgcing arrangements 
This provides a control technique which entirely andnther traffic rules nnd ^frervisi ng wpiipmpn t. It is 
anticipates all possible traffic situations, while maintain- 10 ofcourse alternatively possible to connect the vehicle 
ing the option of a decentralized control. detectors 3 and the signalling arrangement 4 directly to 

BRIEF DESCRIPTION OF THE DRAWING Z^T^J^ * !T 'u "* \ 

rangement perform all the operations centrally. How- \ 

The invention and its advantages will now be de- jzver, the decentralized form of control shown has the ] 

scribed in greater detail, by way of example, with refer- 1 5 advantage that when dangerous traffic situations occ ur. / 

ence to the embodiments shown in the accompanying faster and consequently more adequate response^ is / 

drawing, corresponding components being given the JjSssib l o . - ^ ' 

same reference numerals. In the drawing: The" structure of a local control arrangement 2 is 

FIG. 1 shows a block circuit diagram of a traffic shown block-schematically in FIG. 2. Each local con- 
control system according to the invention, 20 trol arrangement 2 comprises a u.-processor 6, for exam- 

FIG. 2 shows a block circuit diagram of a local con- pie a Z8000, comprising a first input and output circuit 

trol arrangement for use in the block circuit diagram of 7 having an input 8 connected to a vehicle detector 3, an 

FIG. 1, output 9 connected to a traffic signalling arrangement 4 

FIG. 3 shows a detector for use in the block circuit and a second input and output circuit 10 connected to a 

diagram of FIG. 1, and 25 switch 16 of the LAN via an input 11 and an output 12. 

FIGS. 4a and 4b are flow charts of the method ac- Under the control of the /i-processor, switch 16 can be 

cording to the invention as illustrated in the block cir- adjusted in known manner to two positions. In the posi- 

cuit diagrams of FIGS. 1 and 2. tion shown in FIG. 2 information intended for the local 

nF<5r«n tpttom nw tup PPT7T7T7PT?pn control arrangement 2 of ring conductor 5 can be taken 

DESCRIPTION OF TTOPREFERRED }Q off therefrom or applied theret0> In the other position 

the information stream bypasses the local control ar- 

FIG. 1 shows a portion of a traffic control system rangement 

arranged along a traffic lane 1 of, for example, a motor- FIG. 3 shows an example of a vehicle detector 3. This 

way, a tunnel or a viaduct Such a traffic control system vehicle detector 3 comprises two detection loops 13 and 

comprises a number n of mutually spaced measuring 35 14 which are provided in the road surface of the traffic 

points along the traffic lane 1, where n=2, 3, . . . m— 1, lane 1 at a mutual distance d from each other in the 

;m, m+ 1, . . . N. The Figure shows the measuring points traffic direction. The distance d, which normally is 4 

m— 1, m and m+ 1. The distance M between consecu- meters, has been chosen so that it is impossible for two 

v tive measuring points is 100 to 2000 meters, depending vehicles to be simultaneously present in this area. In 

on the road pattern and the associated maximum per- 40 addition, the detector comprises a module 15 to which 

missible vehicle speeds. the loops 13, 14 are connected and which, when a vehi- 

In this embodiment, each measuring point comprises cle passes the loops produces in known manner one 

a local control arrangement 2 and a vehicle detector 3 pulse signal per loop, the pulse duration of which corre- 

connected thereto. The control arrangement 2 deter- sponds to the time a vehicle is present over the relevant 

mines, in a manner still further to be described, from the 45 loop 13, 14. Such a vehicle detector 3 is generally 

signal supplied by the vehicle detector 3 whether or not known and is marketed, for example, as an "integrated 

dangerous traffic situations arise. At the occurrence of - detector" No86AA204. 

such a dangerous traffic situation the relevant control The signals produced by the module 15 when a vehi- 

arrangement 2 applies an alarm signal to a traffic signal- cle passes the loops 13, 14 are also shown in FIG. 3. The 

ling arrangement 4 connected to said control arrange- 50 local control arrangements 2 sample their input 8 for 

ment These signalling arrangements 4 are provided for example every 10 msec. 

the benefit of the relevant traffic lane 1 and are located The operation of the local arrangement 2 will now be 
at a measuring point. In this embodiment, each signal- , described in greater detail with reference to the flow- 
ling arrangement 4 is also connected to the local control chart shown in FIG. 4a, 

arrangement 2 of the measuring point which is located 55 For clarity of the method, the flowchart of FIG. 4a 
downstream in the traffic direction indicated by an has been arranged such that process steps of the method 
arrow. The signalling arrangement 4 is, for example, a at a measuring point m, which steps are carried out in 
traffic light, a traffic lane indicator, a flashing orange response to signals originating from or intended for the 
light, an overhead warning sign with or without text or measuring points m— 1 located upstream from m or the 
a combination of two or more of such arrangements. 60 measuring point m+ 1 located downstream, as the case 
Thus, both red traffic lights and a sign bearing the text may be, are shown in parallel columns. Since a logic 
"STOP MOTOR" can light up when, for example, signal processing arrangement can only operate time- 
traffic has come to standstill in a tunnel, etc. sequentially, FIG. 4b shows the corresponding flow 
The local control arrangements 2 are connected to a chart for such an arrangement, the identically num- 
ring conductor 5 of a Local Area Network with a 65 bered blocks and decision diamonds of FIGS. 4a and 4b 
**token access protocol" for the mutual exchange of representing identical process steps, 
signals. Such LAN*s are generally known, see for exam- If, for example, the local control arrangement 2 of 
pie the article "Local Area Networks" by M. G. Row- measuring point m receives signals from the detector 3, 
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the instants ti, ti, t$ and U shown in FIG. 3 are deter- However, the best results were obtained using the pre- 
mined first, as is shown in block 20 in FIG. 4a denoted ferred determination of the running weighted average 
by Det ti, t2, t 3 , speed. 

Thereafter it is determined whether the instants ti to After the vehicle speed V c is determined in accor- 
U have an increasing value by checking whether ti<t- 5 dance with the procedure of block 23, it is determined 
2<t3<U, see decision diamond 21. Acting thus it is in accordance with the decision diamond 26 if this speed 
ascertained whether the vehicle is moving in the direc- k less tnaa a predetermined minimum vehicle speed 
tion indicated for the traffic lane 1. If in accordance V Xp)' In dccision diamond 26 this minimum vehicle 
with the N-branch of the decision diamond 21 this re- s P eed v Xp) » denoted by 

quirement is not satisfied, then an alarm signal is applied v^m) < v/p) (3) 

to the relevant signalling arrangement 4 in accordance 

with block 22 (denoted by To 4, 5) via output 9 and the md is avai i able m a manner st ill further to be 
other measuring points and possibly a central control described by the procedure of block 27. 
arrangement 6 coupled thereto are informed via the ring 15 when in accordance with the Y-branch of the deci- 
conductor 5. s j on diamond 26 the above-mentioned condition has 

If the vehicle drives in the prescribed direction then, been satisfied, the vehicle detected at the measuring 
in accordance with the Y-branch of decision diamond point m has too low a speed and constitutes a danger for 
21 the procedure shown in block 23 is performed. In this all the following traffic. To that end, an alarm signal is 
procedure the speed Vc(m) of the vehicle is determined, 20 applied via output 9 to the relevant signalling arrange- 
more specifically in accordance with the expression ment 4 to warn the following traffic, using a time moni- 
toring procedure still further to be described and shown 
j in decision diamond 34 in accordance with the proce- 
K ^ m > " , 2 - t \ dure of block 28 denoted by Tr to 4. In response to this 

25 alarm signal said traffic is, for example, given a speed 
wherein (m) indicates that it is the speed V e of a vehicle tinnt 

detected at the m^ measuring point In addition to the 011 other hand » m accordance with the procedure 
above-described traffic detectors 3 and the vehicle of block 29 the counting position T^m) of a counter, 
speeds calculated with the aid of the local control ar- not shown, is incremented by one unit, provided a maxi- 
rangements 2 connected thereto, it is alternatively possi- 30 mum counting position T/m) is not exceeded. This 
ble to utilize traffic detectors which directly measure maximum counting position is defined by the following 
the speed V c of a passing vehicle, such as a doppler- expression 

effect radar detector, and to apply this speed V c as an r«(m)«7ym)+i (4) 

input quantity to the relevant local control arrangement 35 

2* wherein Tp(m) is the new counting position to be deter- 

Thereafter, during a procedure represented in block mined for measuring point m, T/(m) is the last-deter- 
24, a new running weighted average speed Vg(m) is mined counting position of the counter for measuring 
now determined with the aid of the vehicle speeds point m and wherein p=l, . . . P. 
Vc(m) now known, in accordance with the expression 40 In accordance with the procedure of block 30, this 

counting position T P (m) is transferred via the ring con- 
Kjj(m)= Fj(in)+a[KcM- *yO»)l Q) ductor 5 to the measuring point m — 1 located upstream. 

If, in accordance with the N-branch of decision 
wherein diamond 26 the condition Vc(m) < V/P) is not satisfied, 

Vg(m) is the new, running weighted average speed to 45 it is checked whether the vehicle speed Vc(m) deter- 
be determined of vehicles passing that measuring mined at the measuring point m satisfies the procedure 
point m, shown in the decision diamond 33. 

V'g(m) represents the so far valid running weighted The further data for performing this procedure are 
average speed of vehicles passing that measuring obtained as follows. 

point m, and 50 In the same way that the new running weight average 

a is a weighting factor having a previsously arbitrar- speed V^(m) determined at the measuring point m is 
Uy chosen value, for example the value a=0.2. transferred to the local control arrangement 2 of the 

This running weighted average speed V«(m) is trans- measuring point m+1 (see block 25), the new running 
ferred in accordance with block 25 to the local control weighted average speed Vg(m- 1) determined at the 
arrangement 2 of the downstream measuring point 55 measuring P«J*»- 1 18 transferred to the itocal control 
m+ 1 via the ring conductor 5. This is indicated in block arrangement 2 of the measuring point m. The reception 
25 bv TR to fnH- 1) new runmn S weighted average speed V/m— 1) 

t j j «. "tt. * • * , , A . . ... by measuring point m is indicated in block 31 by Rec 
In addition to the preferred determination described v_(m— 1) 

here of the ruiuiing weighted average vehicle speed V* w * n accordance ^ the p roce dure of block 32, this 

in accordance with expression (2), it is alternatively d v ^ m _ 1} is multiplied by a we i gh ting factor G(p) 

possible to use any running weighted average vehicle which is less than ^ ^ in which this 

speed obtained in a different way, such as the average weighting factor is obtained will be further described 

vehicle speed below . 7^ pro duct G(p).Vg(m-l) thus obtained, 

65 which represents a given portion of the running 

(k - a) • Vg(m) + a * v^m) weighted average speed of vehicles at the measuring 

K ** m * = 10 point m — 1 is used for performing the procedure shown 

in the decision diamond 33. 
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In accordance with the procedure of this decision tected at the measuring point m+1, which thus in- 
diamond 33, it is determined whether a vehicle detected creases the traffic safety. 

at the measuring point m has a speed Vc(m) which, The above-described traffic control is consequently 
compared with the running weighted average speed an anticipatory measure against an actually occurring 
Vg(m— 1) of the vehicles detected at the measuring 5 risk of collision while, partly because of a centralized 
point m— 1 is safe or not in accordance with the expres- control and an associated higher processing rate, the 
sion safety on the road is increased in a simple way. 

It should be noted that instead of 8 counting positions 
Vc<aa)<G(p).Vf(m- 1) (5) a larger or a smaller number of counting positions can 

10 alternatively be used, optionally in dependence on the 
Ifthe vehicle speed Vc(m) does not satisfy condition (5), amount of traffic or the time of the day. Thus it may 
no further action is taken in accordance with the N- happen that only two counting positions per measuring 
branch of decision diamond 33. point are used, namely one counting position to which 

If condition (5) is indeed satisfied, then there is a the measuring point is normally adjusted and one if the 
danger of collision and in accordance with the Y- I 5 downstream measuring point has produced an alarm 
branch of decision diamond 33, the same procedure is signal. 

followed as for the above-described Y-branch of deci- The alarm signals supplied in accordance with the 
sion circuit 26, that is to say that in accordance with y-branches of decision diamonds 26 and 33 are pro- 
block 28 an alarm is applied to the relevant signalling cessed as follows in the time supervising procedure of 
arrangement 4, the counting position T p (m) in accor- 20 decision diamond 34. An alarm signal is, for example, 
dance with block 29 is incremented by one and this new applied under the control of a high-frequency clock 
counting position is transferred in accordance with signal to a free-running counter whose counting posi- 
block30 to the local control 2 of the upstream measur- ^on c is compared as to the procedure of decision 
ing point m — 1. diamond 34 to a maximum counting position c m ax> This 

The new counting position of the down- 25 maximum count is reached after a predetermined period 

stream measuring point m-f 1 is transferred in an identi- of time, for example after some 60 seconds, if during this 
cal way as above to the local control at measuring point time 00 new 3131,11 " applied as a reset signal, 
m via the ring conductor 5. The reception of a new 111118 a & vea ddav T is rcalised - w ben ^ maximum 
counting position Tp(m+1) at measuring point m is m countog position has been reached, the previous alarm 
shown in block 34 ^Z 03 ^ supplied via block 28 is cancelled in accordance 

; ThiscountmgpositionT,(m+I)isusedasanaddress with the y-branch and the counting position T„(m) of 
:for an ROM memory, not shown, coupled to the ft- CO ™** T 18 b / ««c unit in accordance 

7>(m)=7V(m)-I (7) 


TABLE 

T*m + 1) 

Vj<p) 

F(P) 

8 

50 

8 

7 

45 

8 

6 

40 


5 

35 


4 

30 


3 

25 


2 

20 


1 

15 



This is repeated each time a time delay r has elapsed 
after a counting position has changed or an alarm signal 
40 has been supplied, until the minimum counting position 
p= 1 is reached. Each newcounting position T p (m) is 
transferred in accordance with block 30 to the local 
control arrangement 2 of the measuring point m — 1 for 
adjusting the values V^(p) and G(p) at measuring point 
— ^— — — — — — ^— — 45 m— 1 in accordance with this counting position. 

i.' t , c _ It will be obvious that the procedure (5) as shown in 

In this Table p extends from one to eight. In response to decision diamond 26 may alternatively be effected at the 
a received counting position T/m+l) the memory measuring point m-1 instead of at the measuring point 
supplies, as shown m block 27, a minimum vehicle speed m, in that case the vehicle speed V<£m) detected at 
Vjip) which corresponds to that counting position 50 measuring point m is to be transferred to the measuring 
T/m+1) for effecting in agreement with decision pro- point m-1 via ring conductor 5, and the running 
cedure of decision diamond 26 the operation defined in weighted average speed V^m- 1) shall not be trans- 
expression (3) and a multiplying factor F(p) is also sup- ferred to the measuring point m. In addition, the signal 
plied for effecting the procedure shown in block 35 in arrangement 4 provided between the measuring points 
accordance with the expression: 55 m-1 and m must be connected to the local control 

arrangement 2 of measuring point m— 1 and the count- 
<*p)=/W(8+ii//too) (6) m g position Tp(m+ 1) is to be transferred to measuring 

point m— 1. 

wherein G(p) is the previously mentioned weighting F or a decentralized control the above-mentioned 
factor for the procedure of block 32 and M is the dis- 60 method is effected in a similar way at each of the mea- 
tancc in meters between the upstream measuring point suring points m= 1, 2, . . . m- 1, m, m+1, ... N. It is 
m-1 and the measuring point m. however alternatively possible to perform all these 

In this way it is accomplished that the conditions for methods in a central control arrangement, all vehicle 
determining whether there is a risk of collision for vehi- detectors 3 and signalling arrangements 4 being con- 
cles passing the measuring point (m-1) with vehicles 65 nected directly to this central control arrangement, 
detected at the measuring point m partly depends on the However, this requires a fast and consequently expen- 
occurrence of this risk of collision for vehicles passing sive central processor, more specifically when a large 
the downstream measuring point m with a vehicle de- number of traffic systems must be operated simulta- 


11/01/2003, EAST Version: 1.4.1 


4,750,129 

9 10 

neously. For a decentralized control at each measuring not reached, if an alarm signal is produced because a 

point with a direct link between adjacent measuring vehicle speed Vc(m+1) detected at the third measuring 

points, as described above, this problem is non-existent. point (m-f- 1) is less than a predetermined part G(p) of 

What is claimed is: the running weighted average speed Vg(m) determined 

1. A method of monitoring traffic in a traffic control 5 from the vehicle speeds Vc(m) detected at the down- 
system including at least two mutually spaced rneasur- stream measuring point (m) of said two consecutive 
ing points arranged along a traffic lane with a signalling measuring points (m-1, m), and decrementing the 
means located between the measuring points, the counting position T(p) by one unit as long as a minimum 
method comprising the steps of detecting the speeds V c counting position has not been reached if a predeter- 
of vehicles passing the measuring points, io mined pe riod of time has elapsed after the last alarm 

determining a running weighted average speed V 8 signal was pro duced and setting the predetermined part 

from detected vehide speeds V 0 ^ tQ previousI detenmned values by adjusting a 

determinmg whether a detected vehicle speed is less multi lying factor F ^ to ^ ^vidual value added to 

than a predetermined part of the running weighted each ^ 0U nnng position T(p). 

XTXSfi 3^J£^ 13 5 - A mcth ° d claimed * claim 4 comprising the 

the signalling means when the detected vehicle . c , . . . , ... r , , °. , x 

speed isle* than the predetennined part of the f f fj**^™* * the vehicle speed V^m) 

running weighted average speed V„ the improve- ? etec . te ? at * he ™asunng point (m) along the traffic 

ment comprising lane 13 less ^ a 1X1111111111111 vehicle speed V/p) 

detennining a running weighted average speed 20 ^plymg an alarm > signal to the stalling means 

VJm- 1) from vehicle speeds VAm- 1) detected when the d^ cted velucl e speed V^m) is less than the 

at measuring point (m- 1). located upstream in the S* ven niinimum vehicle speed V/p), the method com- 

traffic direction of the traffic lane, which is one of pnsing the further steps of incrementing said counting 

two consecutive measuring points (m-1, m) along position T(p) by one unit when said alarm signal is 

the traffic lane and, wherein the step of determin- 25 P roduced settm g the minimum vehicle speed V/p) 

ing whether the detected vehicle speed is less than t0 previously determined individual values related to 

a predetermined part of a nmning weighted aver- new counting position T(p). 

age speed Vg, comprises comparing the speed of a & A system for monitoring traffic comprising, at least 

vehicle V^m) detected at the downstream measur- two measuring points located at a mutual distance along 

ing point (m) of the two consecutive measuring 39 a traffic lane, a detector for each measuring point for 

points (m— 1, m) with the predetennined part of detecting the speeds V c of vehicles passing the measur- 

the running weighted average speed Vg(m— 1) ing points, a signalling means located between the mea- 

determined from the vehicle speed Vc(m— 1) de- suring points, means for determining a running 

tected at the measuring point (m— 1), located up- weighted average speed Vg from detected vehicle speed 

stream in the traffic direction of the traffic lane, of 35 V c , means for determining whether a detected vehicle 

the two consecutive measuring points (m— 1, m). speed is less than a predetermined part of the running 

2. A method as claimed in claim 1, wherein the run- weighted average speed V;, means for applying an 
ning weighted average speed Vg(m— 1) is determined alarm signal to the signalling means when the detected 
from the expression vehicle speed is less than a predetermined part of the 

40 running weighted average speed V g , wherein the means 

^(/n-D^^m-D+flC^m-D-^m-l)] for deteniiining a running weighted average speed V g 

, . w/ , x . A . * - . , . from detected vehicle speed V e comprises means for 

wher«nV^m-l) B thenew-^bcKi e tenmncdrunmng deteminin a Tmai ^ weighted average speed 

w«ghted average speed at the uprtream measuring y ^ 1} f & ^ , v ^ m _ » d / d 

ffiSri^"^"^!? ^^'iZZf 45 by the detector of the measuring poin? (m- 1), located 
weighted average speed of the upstream measuring ' . it _ x «- j. ^ r ^ \ &r i r 

point (m-1), vkmlT) is the speed of a vehicle de- u P 8tream m he tnSBG directlon f hc ^ °f 
fected at the upstream measuring point (m- 1) and the ^° consecutive measuring points (m- 1, m) located 
term a is a weighting factor to be selected ****** la * c » ancl wherein the means for deter- 

3. A method as claimed in claim 1, including the w * eth f r a dete f ed vehlcle s P eed 15 ^ tnan a 
further step of deteirommg predetermined parts G(p)of 50 predetennined part of a runnmg weighted average 
the running weighted average speed vim- 1) in accor- v s includes means for comparmg the speed of a 
dance with the expression vehicle V c (m) detected by the detector of the down- 
stream measuring point (m) with the predetermined part 

G{p). Vg(m- \)^F{j?). V^m - 1)/(8 + Af/lOO) of the running weighted average speed V^(m — I) deter- 

55 mined from the speed detected by the detector of the 
wherein F(p) is an adjustable multiplying factor to be upstream measuring point (m— 1). 
selected, M is the distance between the two consecutive 7. A system as claimed in claim 6 wherein the means 
measuring points (m— 1, m) in meters, and Vg(m— 1) is for determining the running weighted average speed 
the running weighted average speed determined from V$(m— 1) determines said speed in accordance with the 
the vehicle speeds V^m— 1) detected at the upstream 60 expression 
measuring point (m— 1) of the two consecutive measur- 
ing points (m-1, m). y^ m ~\)= y^ m ~ \) +a [v^m- n- 1) 

4. A method as claimed in claim 1, in which the traffic 

control system comprises at least a third measuring wherein V/m— 1) is the new-to-be-determined running 

point (m+1) located downstream from said two con- 65 weighted average speed at the upstream measuring 

secutive measuring points (m — 1, m), further compris- point (m— 1), V'$(m— 1) is the last-determined running 

ing the steps of incrementing a counting position T(p) weighted average speed at the upstream measuring 

by one unit as long as a maximum counting position is point (m— 1), Vc(m— 1) is the speed of a vehicle de- 
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tected at the upstream measuring point (m- 1) and the 
term a is a weighting factor to be chosen. 

8. A system as claimed in claim 6 which comprises 
means for determining the predetermined part G(p) of 
the running weighted average speed Vg(m— 1) in accor- 5 
dance with the expression 

G(p).V£m-\)=F\p). V£m- 1)/(8+ M/100) 

wherein F(p) is an adjustable multiplying factor to be io 
chosen, M is the distance between the two consecutive 
measuring points (m- 1, m) in meters and V^<m— 1) is 
the running weighted average speed determined from 
the vehicle speeds Vc(m- 1) detected by the detector at 
the measuring point (m— 1). 15 

9. A system for monitoring traffic as claimed in claim 
8, which comprises at least a third measuring point 
(m+ 1) located downstream relative to said two consec- 
utive measuring points (m— 1, m), means for increment- 
ing a counting position T(p) of a counter by one unit as 20 
long as a maximum counting position has not been 
reached, if an alarm signal is produced because a vehicle 
speed Vc(m+1) detected by a detector at the third 
measuring point (m-f I) is less than the predetermined 
part G(p) of the ninning weighted average speed V^m) 25 
determined from the vehicle speeds Vc(m) detected by 
the detector at the measuring point (m), means for dec* 
rementing the counting position T(p) by one unit as 
long as a minimum counting position has not been 
reached, if a predetermined time r elapsed after the last 30 
alarm signal was supplied or after changing of the 
counting position, respectively, and means for adjusting 
the predetermined part G(p) to predetermined values 
by adjusting the multiplying factor F(p) to an individual 
value added to each counting position. 35 

10. A system as claimed in claim 9, comprising means 
for determining whether the vehicle speed Vc(m) mea- 
sured at the measuring point (m) is less than a given 
minim u m vehicle speed VAp), means for applying an 
alarm signal to the signalling means when the detected 40 
vehicle speed Vc(m) is less than the given minimum 
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vehicle speed V/(p), wherein the means for increasing 
said counting position T(p) increment the counting 
position by one unit when an alarm signal is produced 
when the detected vehicle speed V^m) is less than the 
given minimum vehicle speed V/p)t and means for 
setting the the minimum vehicle speed V/p) to prede- 
termined values at an individual value added to each 
counting position T(p). 

11, A method of monitoring traffic in a traffic control 
system that includes at least two consecutive spaced 
apart measuring points (m— i, m) located along a traffic 
lane and with a signal means located between the mea- 
suring points, the method comprising: 

detecting the speed V c of vehicles passing the measur- 
ing points, 

detennining a running weighted average speed 
from detected vehicle speeds V ft 

detennining whether a detected vehicle speed is less 
than a predetermined part of the running weighted 
average speed V^ t wherein the improvement com- 
prises 

determining a running weighted average speed 
Vg(m-1) from vehicle speeds V<{m— 1) detected 
at the measuring point (ra— 1) located upstream in 
the traffic direction of said two consecutive mea- 
suring points (m— 1, m) along the traffic lane, 

wherein the step of detennining whether the detected 
vehicle speed is less than the predetermined part of 
the ninning weighted average speed V g comprises 
comparing the speed of a vehicle V^m) detected at 
the downstream measuring point (m) with the pre- 
determined part of the running weighted average 
speed Vg(m— 1) determined from the vehicle speed 
Vc(m— 1) detected at the measuring point (m- 1), 
and 

generating an alarm signal for controlling the traffic 
control system when the detected vehicle speed is 
less than the predetermined part of the running 
weighted average speed V g . 

* ♦ * * * 
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